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[Abstract] 
[Problem] 

To provide an image-forming coloring composition capable 
of forming the image having excellent hue and high fastness 
under various types of use conditions and environmental 
conditions, an inkjet recording ink, and an inkjet recording 
method . 

[Means for Resolution] 

Provided are the coloring composition for forming the 
image containing an azo dye, having at least one phosphono group 
in a dye molecule, in which an aromatic nitrogen-containing 
6-membered heterocycle is allowed to be a coupling component, 
the inkjet recording ink using the composition, and the inkjet 
recording method. 
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tL^o T/u^^i/^yu^^yuS^^Jiw^, y h^rv-^yu 
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Ur\ ft»a<0«trtt, Tyu^ryuS, 

*»***>a^«JCtt, 3-b°y f/yM-^v-S, 3-^ 

[0 0 3 1 ] > y /u**i/mt LTtt, «*J0R^«*S1 
-l 2coflgKKS. **Ka6*s|lKfcLfc*>y yu^->S 
a$#*Li\ >y y^^rv^acofisi^^, hyy^yt->y 

[0 0 3 2] Tvvu** mmm&^-tZTis 

7^*+S/SiLttt, ^IltJKT* 1 ~~ 1 2CQT^ 

[0 0 3 3] ^y^^yu^v-SKil^ 
S */u^-=e^ yi^^-^r v-S^o J: (/Slft^^/w^^ yi^ 
*^Xj&s*£*l*. IIS^Mdf^ Tyu^yvXas^S 
20 ;ft<5 0 #yU/<^yi^^>X(D#Jfc:te. N — y^yu^yt- 

[0 0 3 4] Tyu=idri>^7yu^^yu^-^f v'Si-fi, fft 
S?rWt57^^^ v^yutf^yu^ v^*d J: ^fijft 
^TyU^^i/^yUTK^yw^^i/S^a^^b^o 7/^^ 
^yU/tf-yU^v-S^ LTIi, jR*JDK^*tfS 2 1 2 
(OTyU^^r^^yU^^yU^-^rv^^Sjjf^ TyU^^ 
*>^y^=yU^-=^v^S^^J{cfi, y h^^yl^^yu^ 

30 [0 0 3 5] 7!i ^y^^^v/^yUTK^/U^-ar^X^Ji. 
ttS^r ; tt67y — y^dr'>^yU7fs^yu^-^v^s*5ci: 
tr*H«*<^T y — yu^v'^y^^yu^^^s^^tt 
So ry — yu^^^^y^TK^yu^-^-vSi: Itli, £*Sf 
J^^ffik^s 7 — i 2 <7)7 !i e/^/i/^^/u^-dryl 

te. ^aty^^yUsR^yu^i/S^SlxSo 

[0 0 3 6] 7^/11111 itft(7)7^ yS*3«tl5T 
yU^yuK. T y -yUS£ fcfiMg*«X^fi*£ftfc7 ^ 
/S^Sti, Tyi^yuS, T y —yi-S4fc 
40 S&JrB*SSr^rbT^"Ct Tj^^^t^j 
StLttt. ^iST-f l - 6 07/^^7 ^ y S^ff 
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M^Ji:LTtt, ^n/y>^, *3 «t * ^*t** 
ttK* s $*tLSo Ty-yUT^ ya<7yfi?iJt Ltd, 7^ 

so y /a : joJ:t>'2-y czn7^y /a^snSo 
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[0 0 3 7] Ti//UT ^ / ma*. B&SSrW-TSTv; 
^T^/S^^*tbSc MffiT^>yUT^ /Sir LTIi, 

^S^ll^j:, Tir^yVT^yS, /d^^T; 
[0 0 3 8] «? u>f KSKtt, ■? u-Y K 

[0 0 3 9] ^;i/7r^^7;yiliii gj&SS:* 
^a^n^o ^/^r^^r^yS^Mi:!! N, N 

[0 0 4 0] 7^n^v/^;^;U7^Si-|j;^ 

(D7;Undri/^/I/^yU7 ^ y^tf^f:ix6 0 7^=* 
y^/^/U7-;yStlt^ ^ST-Sj&S 2 — 1 2 

[0 04 1 ] 7!i- /t-t^y^/^^7; y^Clfi, 
IIS^t5 7y -/^^/U^^7^ /^*5cfc 

So r y -/u**->*yu#^7 $ / » i uttt, mm 
JW^Wc&7~~ i 2 cor y — /i/t*v/*/^=^7 ^ ys 

;*x>5 0 MS7 y -/ut^>'^y^^7 ^ / S(DMC 
*^^sK=;i/7^ yS/^£*i3 0 
[0 04 2] T/u^f /loRXIT V — yU^yUtf^yU-T" ^ / S 

^7^ y S^^^tt^o ^/^^7^ys^tr 
tt, j^^J^^-SSc^ 1 ~ 1 2cQ^/u^=iyuT^ yi^S 

^;U7fr /U7 ^ y S^0"Ji-fl, y ^ y7yu*^;U7 ^ y 
N~ Vzc^/U— y ^vU^/U7i^/UT ^ y 7 m ^ 
/U^/U^^/UT ^yS, *3 J;l>*3 -#yuztf3f v^ai^yu 

[0043] nmm^^^^r * y icn, fismas: 

yS^UTfi, &*/K^»tf s 1 ~~ 1 2co^^m^/^^^ 
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2-f^7xy^;u^^7^ys, 3 — try v^^yU 
*^^7^ ys^$ns 0 

[0 0 4 4] T/l^yK 7 y-yuSt/fi^ftSC 

iis^tt^7y^/u, r y -^Rximmm^Jr 

£ix3o T/l^yK 7y-/^»SftS^LT 
Ji, KSJHiF-ftdS 1 — 1 2©t^SffSL^ 0 g^S<o 
io WKitt, >f *^tt«7K143E* s $*ix« 0 ta^/k ry 

[0 04 5] Tyt^yujo J;t>*T y -/^/u^^Sf: 
13. f*S^tt5 7^^;ujoJ:t>Ty-yu^/u*^/i' 

[0 0 4 6] «*H*/U3fc:=/Uj&l2:H:, gM^Wt^ 

^ 1 ~ 1 2^«l^;*yu*^yua#Wi£ bv\ IIS^) 
yi'S^Wwte* ^^^j^=^/\^m. 3-t°y 

[0 0 4 7] T )V^J^^XJT y — /I/X/U7^ = yl^l£ 
IS* gt^S^^-r^Tyu^/^^t^ry — yu^yu^-f ^ 
yt-S. Mg^Tyu^ryu*5J:0^r y — jv^tvy ^ ^yi^ 

[0 04 8] «*IS^yP7 ^ -yuSKfc^ fM^*t 
S^^m^y^^ -< ^^SfeJ;U ; iIIoSM^^7 ^ 
— y^SriS^SitSo Sif^yU7^^S < }:tt|j;, ^ 
SWBW-fttfs 1 — 12 ^«*Ii^yu7 ^/uS^jgp* L 

[0 0 4 9] ^/U7 7^yUSlifj:, BSiSS:*-^^^ 
40 yu^ r /uS*5 J; t/^g^^^yu^ 7 ^e-f ywS^^^ 

r jv^com iz tt , y ^/u^ /u 7 7 -=e /uS*5 «fc 
[0 0 5 0] *3BWJ=*3V^T, *(C#*bt^Tyjfefl. 

tt. (1) «*(2)-e***tsfc^-c*a 0 

<7>«^-»3H4aT*>5^*s#4 b< , 0. 4 5U±(om 
50 T-BJ?lttST'fe§O^J!(;ff^L<, 0. 6 0K±«)t 
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1. OZmttte 

^T*fc, J^^i$c2~l 2coT>-yuS, 2-12^ 

1 — 1 2<7)T/U^r^^/U^^yuS. jge^»6~l 8 
COT y — yu^/u^^yu^> 1 ~ 1 

COT VU^r/V^yUJft^yUjiL ^116-1 8 COT U — yu;* 
yu* = yu^Tfc!y\ *t»*U^(^l^>7yST^ 

[0 0 5 1 ] R\ R 2 , R 5 , R 6 fi, — «5fc ( 1 ) (Om 

&tmmx*foz> 0 r 3 , R 4 te s #*«fifc, **is^, 
Bii, yf#i&a. mmmm, r^^m. t 

^yuzK^yu^ ry — /^^v'^/u^^/uS, #yuy^ 
-T^S, Tyu^yut> b< \±T ]) — yu^yu^^yua, Sfc 
/uS*$to I^bcoScof^paii, SufS 

g, r\ R^iAPj^^fe^, *>otra*ii-efcs 0 

fc. tK^JST-. 7S//u«, Tyu* 

m^. mmmm. q 

tt, JIBJEJS*. fcfi«*ilS§:* 

^JRJS^PWA^jfcaa^iffSUV^ icos-SM^fiB 

5o 5-8M^WJ^ bTte, WJ^ii-o-tf:^, 
Ht. h°y^cy>m, t°yy>s, try.^^^n, hVT 

[ 0 0 5 2 ] — «A ( 2 ) T*sft9! Lfc#Ktt5EJc«»a£ 

ttB»S4:LTfi, (1) TRWUfcll 

G, R\ R z X-m^\^1t&^ 

[ 0 0 5 3 ] A, R\ R 2 , R 3 , R 4 , R 5 , R e , G± 

M<t bT<^>f *>tt«7kttai-tt, ^yu*S, #/U2tf 
^v/yu^^J:t>*4^T>'^^c>^S^^^^^5 o 



(8)#Bfl 2003-49100 (P2003-49100A) 

14 

(Wb v^-t^nris* thu^Mty, #y->jw 

^» *5±t5*«*^ah> (WJ, r h7^f /U7>^^ 
[0 0 5 4 ] ^rT% gtSZ^Ciltt, #W*IH» 
10 ^&ffi-KJftS^f^»Sr^*fi«jtriai* -5^**31 19 3 5 

^i-L. P. Hammett K J: 9 ftn§ $ tbfcSRflljT?* 3 

#ft&nfc«»*)e«irr±0 pfif^ ammo, in 

Py^Ltf. J. A. DeanIL TLange' s Handbook of Chemis 

try J ^1 2)ig. 1 9 7 9^ (McGraw-Hill) 

<r>W&\ itflJ, 12 2^ 96-1031, 1 9 7 9¥ 

^ y h ft a p li i 9 pgf L7t 9, RflLfcO 

Sfc, (l) J: 

t>* (2) CD^lCfi, -<^*>»**|C"tfttftl^t$Sn 
Sj5 s . B^Scom-T-^jm^^-Ty^*^ bT, 

[0 0 5 5] /^^y hgftSttap{f^0. 6 0j^± 
30 <^«-T-»3lttSfc LTtt. y7/$, ^hcrS. Tyu^- 
yl/^yu^^yu^ (Wlxtf y« 9 ^*/Ufc^;U^ y T y — yU- 
y^yU7^^yU*(^J^tf-<^^>XyU7i>^yUS) ^0iJi: L 
T^*f -51 £rtS-C# So ^^yhapffi^o. 45J^_b 

T-fe^yuS) , Ty^3^r£y*yU2K=yuS (PJ^ffKfV 
yu^^r^>7^yU7l?^/u^) > T U — yU^"^ ^^yU^^iyu^ 
(0!lx.J;£, m-^DD7x/^i/^/l/^;U) , TyU^r 
yUy^yU^^^yuS (09x.fi, n-7°o t°;M;U7^^ 

40 ^-^yu) , ^yu^r^-ry^S (i^Jxfi, N-^^-yu^/u 
N, N — ^yuy^yu^ 7 r ^e-f yi^) , 

[0 0 5 6] ^^y M^Saap»0. 3 0i^± 

(Wlx.fi, T±h*i>') , ^y^>^e-ryuS (WJx.fi, N 
-^3-ju%/i,s<^r^ yu, n, N — ^y^yi'Ttfyu^^e-Y 
yu) x ^Dy>ft7;u=«^i>^ (Witf, h!)7Du^ 
^yu^-^f» , Apyy(t7!) — yu^^rS^S (Wlx.fi, 
50 ^y^7DP7x^U«y) , y^yU^^yU^-^r^S 
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-2--OXV ^y y/u) £W Sr. 5 „ a 

pffitfSO. 2 0KJi(D*^-!»5lttat©Aflc«t Lttt, 

[0 0 5 7] flfrlB— ( l ) t?«Six57/!fefti: L 

/!> 7^7^It*fc^ b< tt**JW 

T\ 7-; /S, T^7;ySt*fc5 0 * 

CN 



(9)#B8 2 0 0 3 -4 9 1 0 0 ( P 2 0 0 3 - 4 9 1 0 0 A) 

16 

* Ate, »* L< ttfy/^f, >T5*V— ^ 

X. ^yf7y-yug, f7i/7/-;^, -o-y^r 

(=■) B^Jzl^B 2 ^ Wf^CR 1 -, -CR 2 = 
T?*>9, R\ R 2 te, L< f^K*^, 

10 '>^/U7Kn/uST-fct), £fefc#£L< tt**J5^ T 
[0 0 5 8] ft. (1) T?*$lxS>ft'&«^SF* 

[oo59] Htris— ( i ) x~m$tiz>T*smn<DMr 

[0 0 6 0] 
[*1] 



\ / H 3 C CN 

I >=N V 

k H-M 













d-1 


+ 








a-2 


+ 




SQaK 

-b 




a-3 


-o 






POO" i^u 

-b 


a-4 


a 

-b 






COOH 

-b 


»-5 






— ^^-PO<OH) 3 


COOH 

-b 



[0 0 6 1 ] 



[*2] 



a~7 



a-8 



9-8 



(10)5fM2 003-4 9100 (P2 0 0 3-4 9 1 0 OA) 
17 18 



R H-N 



R 3 



C«3 CHj 

* en, 



-<:xr row ' ^xr""" -0-- -0- 

COO" NH» CH, CH» 

COO" NH« chT CH, 

COOK CH, 

-cor"*- -co~"<} 

(5,6-wrix) COOK CH, 

COOH CHj 

(5,6-mfx) (5,6-ttix) COOH " ™ 



[0062] * * [*3 ] 

R 1 CN 



R 2 R 3 
H-N 



v 



»*» r' 



b-1 CH, CH, CM 



b-2 CH, 



b-3 CH, CH, 



b-4 CH, CH : 



H — Q-PO(OH) a — (3-PO<OH) 2 
CH, CH 3 

CH, CH, 
CH, 

COHH, H -O~ P ° (0H)l — Q-PC^OK,, 

CH, 

CH, CH, 
" ~~ ^N-CX 4 — ^^-PO(OH) 2 — ^3~ P ° (OH) ' 



CH, CH, 

[0 0 6 3] 1^4} 



(11)^2 0 0 3-4 9 1 0 0 (P 2 0 0 3 -4 9 1 0 0 A) 
19 20 

H-N 



R' R* R 3 



c-1 -SCH, CH a CN 



c-2 



H C,H^O<OK), — ^y~PO(OH) 2 



c-3 _ s ^.SO a K CH, H — ^ S Y S? Y PO<OM> 



2 



[0064] * * [*5 ] 

Rf R 3 



4 H-N^ 



R 6 



R' R* 



R 3 



d_t CH a CONH, H C^.PO(OH>, 

,PO(OH) 2 



d-2 5,6-diCI 



d-3 5j6-dtC1 CH, 



CjHnPOCOH), 



CH, 

-< N XJ po(CH) ' 



COCH, 



[0 0 6 5]«TI:-M (1) T^^nsry^cT? 
{■Sl&m 1 ] : SfeW ( a - 6 ) <V^J& 



[0 0 6 6] 
Ut 6] 




[0 0 6 7] (a -6 a) <D&J&> 5 -7 $ S 

- 3 — tert — -f^JV— 4 -v'T J /U (1) 8g 

(48. 7mmol) . Xttflftl5ml. *50mlfcrt»5«-Cjjt«2 
U mmm-t- b D <?J±3.36z (48. 7mmol)£l0#W-e##l 

(2)14. 6 g (40. 6mmol) h y >>^50g , fez i/V5 

ttft*itt7K300mlSr*n*^ #f UU UfcSfeH- (a -6a) 3r 30 
jflSULfco JfcJi24. 2g, 1R^93% 0 

<lfe£f (a -6) ^-&^>afe»(a-6a)10.7g(20mmol) 

^--T 1 y vWfcffJ (3) 15 g (60mmol) , M^!i->A8.8 
g. DMAc50mlSr*D^. 100°CT3^^}t^ b/t 0 S/£ 
**Tf£. ^ffl*"X?ft*PL, lNHCl**iK200mlS:JDxL, «f 
Ubfc»J|sKa-6)S:»»Jbfco S&^^oattftSrT 
th^hy^SigSLto 4X*15.4g, lR^80% o 1 
max=558nm (DMF}gi|£) m/z (posi)=960 
[0 0 6 8] — «SC (1) fc-Bt^tt (2) "CiSSixST 
✓fttt (HT, r*38^oft»j ki>\,*5) comm tl 40 

[ 0 0 6 9] [>f >^ 2/ hlES/B-f v^] -{^fi/ 



XhZ> 0 ^StrjCCT-?:^ft&<03SiS*D»JSr. *36W^Sb« 

m. mt&i&R* mmtmm* yttbmmm. mmm. 

[0 0 7 0] K«S&ih»ltt>f >^^x^/ hfSii^^/B 
-Y >^ r fc J; £ g IS* *9 SrlKih"*-* g ftT* 

y vK Wv?^!l3-/K 3- 
/oAyy'^K 1, 2, hy 
Tir^u^^y yu^?g#\ ^])±l)^. hy^f p 

y^y (3m^5vu) tvK 

hyxf i/y^yn-yu^eyxf/u (Xte^fvu) 
TVU^co^ffiTyu^— yK^ffi^Tyu^r/UJi— tvHB, 2 
— fny K>\ N-^^/U— 2-t°o y K>. 1 7 3 — 
ix> ^yU- 2 --f ^ ^/ y v'V N— :x\^yV^e/U7fc y 



(13)^2 0 0 3-4 9 1 0 0 ( P 2 0 0 3 - 4 9 1 0 0 A) 

23 24 

,K j—j^t* ^m<D^mit^. j^mm^nfc [oo?4i mmmt itdfb ^amm-r b y ^a, 

<D&mjj±mzm&^m\,^xh£\<^2mu±(#mLx 1, 2 — oxv y^r/y ^-s-^-^^i^oo^ 

fc<fcl\, rtL^^^^it^iJfi^^^+i^ 1 0-5 OK ^^#{fbtL5 0 0. 0 2—1. 0 

[0 0 7 1 ] SSffi^iJfl, y hffl-f >^ Sr [ 0 0 7 5 ] p Hf|ffi£iJ <h bTte, *?n?M 

y— yK is ( h y) ~e, -J^<y hffl^^^^pH6-l 0 drlffiC 

tvK 1, 2 -^^i^^v ? ^-—y^cDT/u^--yu^^^ ^AD-T 5 <7yzW£ b < , p H 7 — 1 0 t J: 5 t-i&fjn 

>tt»ffiJSttSI*S:fflv^Ci:}5St?#5o [ 0 0 7 6 ] mmmtlM^Mt bTtey ^^v, 

9, PP^jjWK JKfett (^y^h^yi— ) £r£g;i£;£ v^i y hffl-f >^ ^ffiKAli 2 0 - 6 0 m 

V^aa)D*<OttH"Cttffl-rS<03&S»*bt\ N/m^#£b<, 2 5-4 5mN/m^J:!)^L 

[0 0 7 2] MMMiW, iiBlfew«#i4S:lRiJb*iS: i\ l£tt¥£W<D^ bW.mm^ <D&m 

5lttt?ftfflSix5, **MfcRJfc»I£ bTfi^BBflgS 8 tt, 3 0mN/mTO s »SU^ o Ii:2 0mN/m£Jl 

- 1 8 5 6 7 i6 1 - 1 9 0 5 3 7^«, 20 Ti:»8t5r t^J:9#4 bV\ MSttStoM^t 
#M¥2-7 8 2f^ El 5- 1 9 7 0 7 5 *4&K, TiS, HBffittiK. Tyi^yMg^r.^/ujfeg, Tyu^yw< 
^19-3 4 0 5 7-g-^^(CfE«c^^c-<^y h y 7/ >ir ^^/U^ ^^J^, Ty^y^y ^ 
—^W&m. «RrBBHB4 6- 2 7 8 fltBB^PS ift, ^Tyu^-yu^/u^ = 7/^uyy»x^ 

- 1 9 4 4 8 3 -§-^$8, *I^I3 2 1 4 4 6 3 ^ tvMS, -7"^^ l^X/U* ^»*yu^ y >m&%0. V 

8-3 04 9 2^9, ^5 6-2 1141^ 4# #®ffitt^J^, y ^ U >T yl^yi^r.— 

BB¥l 0-8 8 1 0 6-g^a*tr|E«$ixft:<iASft^fc: jK y ***>if i/y7/u^7 y yux-f/u, *K D st^r 

#i¥4-2 9 8 5 0 3^, [SI8-5 3 4 2 *s=.? U^ilgflSSx^T 1 ^, V yU tr* ^JlgJIBg^;* 7^ 

7-§-^$g, 18-2 3 9 3 6 8^9, IrJ 1 0 — 1 8 2 yu, y ^^v^^^ u^yyu^^ ^gKK-^^^yK *K 
6 2 1 f^a, «pt¥8 - 5 0 1 2 9 1 t^§lr|a« 30 y t^ri/xf i/y7;^7-; ^ y i? y ^/BASK^ 

Sixfc h y7y>Ift^i, y ^x-f ci — v?^ *tvK ^*>xf i/y^ v'T'n t'l/y?" p 5/ ^ 

- No. 2 4 2 3 9^^fBgc$ti7t^^^^^yU-<^ y -e— ^<£) / ~* V^#Sgte3iJ/^£f * bl\ Sfc, T 

BMXbT**S:«-t-Sft-&«, lvfc>i$>3*#if aJWfcffi £SURFYNOL S(AirProducts&Ch 

^5:tWf5. em i c a 1 s tt) tff*L<fflV^n4„ Sfc, N, 

[0 0 7 3] 1®feKit»]f±, Hr«^«#i4Srrpl±*-fr* N-^^-N-7/u*^7$y**»>K©J:5)!i;7 

&V^JR«**oafeRih»JSrtt^i-Sr t35S^#S 0 4#^0§5 9- 1 5 7 6 3 6-^C0^(37)-(38)M, y 1^ — 

W^^HfeRlh^Ji: bT^i^^-f Kn^-y Tyu^^r f7^^ d — — N o. 308119(1989 
•>7xy-;i^S 1 > ? TyU^^v'y^/-y^, y^y- 40 ^) |E*<Offffigtt»] t LT^ff fc t <D tffi 5 - t 

T/u=*->T^y ^7 t o«Ji/iif35Sfc9 > £ [0 0 7 7] »a»JtLTtt, 7y|S, iyy^-^^ 

«9^^(zjiy i^-^^-r^^ n-v>>— No. 1 7 6 DtMt5:H^^ 0 

4 3(D^Vllco 1 jm, IWJNo. 15 16 2, Ir] [0078] &mW<DT ✓SfeWSrTKttfltfrt^^Itt $-fr-5 

No. 18716(7)65 OHfrfflB, fplNo. 3 6 5 4 4 «fBB¥1 1-286637-^-, #ii^p2000-78491^, [H]2 

CO 5 2 71, IrINo. 3 0 7 1 0 5(^)8 7 21, Ir)N 000-80259-^-, fp)2000-62370^-^<7y#^$8tfiic<7) J: 9 

o. 15 16 2{^^|ffl$n7t#W^f£tt^^fc^fe-^ {C, fe*tjft*tt7Ky iS:^*r«»6««[-T-Sr7k 

»BBBB 62-215272 ^$R(0 1 2 7 1 371 tejttffcl-^K Lfc 9 . ^¥2000-78454^-, ^2000-784 
izmifcZi'ltzRmtftit&yKD— iR*XtWfc-&ftMl:4t 50 91^-, ff]2000-203856^, |r!2000-203857^<^#^*|BS 



(14)^2 0 0 3-4 9 1 0 0 (P 2 003 — 4 9 1 00A) 

25 26 

mm^xoizmm^mmmmimmvtc^m^m^ xfi/y^^, ^ i/^hyr^, hy^ 

7ki4^^^^^-T5 w ttmi£ ry^if^7Ktt ^u-v-rh^:/, ^y^uw^v, ^h^/fvu 

iicMttt.fc^o >\ N-t°^-2-t'nij K>\ K 

[0 0 7 9] ^Mim, ^Mi]^ISttlS:ttfflt 1, 3-^/5^-2 — f * V J V is J T± h 

^^^^^ ^-^^^.^ ^/^S 10 sh^sh*. -afflw±*»fflbTt><tt\ 

xiu^K^/K /i^/K ^-vK^/u, T [0 0 8 1 ] *^PJ©-f y ^ y hfE@^^ y ^ l o 

v=7^^-, n-yu^,K T ^^^ /L ^) ^ owsa^^, mzT^mnzo. 2 « Jb 1 0 If 

uy^^lf-. DeBEE2 0 0 0|) Srft^-rs Ml^lfffl tt t J:t\ 2«Stt±^lffe»JSrfifffl 

4 8 4 3 6^ ^15-2 9 5 3 1 2^ ^7-9 7 5 4 [0082] #*9J<Z>f >^ v?;n j, ME»/H>T ft, 

^7-8 2 5 1 5^ ^7- 1 1 8 5 8 4t, # ¥fe^>Bf«^<0*ft ^yU* 7 -(DWUMLJ&f&lzm 

m^l 1 -2 8 6 6 3 7^ #12 000-87539 20 7— Wfft£»J*^Sfc*fc:, 

[0 0 8 0] *i4J9E*tt, U BrHteJ: tf>fr % jftr^ 9 y ^fePI-T Srfflt^T t> J:i \ iSffl-e 

/-yK t-y^y-yv, -o*y-yK ^*u-/- MStt/ ^ i/yft^I*^^tt5 7 y — b< i* 

yK >^ o^dr-y-y — /k ^y-y>r^3^) , ^« ^y/uT^ ; «sixii*/7^^ unssiis 

hji^f i/y^l^-/K 7Ky^.^u^ tf^o^y fy^^y /^va-^y y — /u^jn-^co 

/K ^**y-V^^-— /W, -^^Vi^— yK ^])±D ft<D%£nHb LT(^*y V^3|Sf, - hp . - 

— *-y-v h y 3j— /k ^—jv) , ^yn yft», r^y^^ft^ 7^ y ^y ^ft*W8r*f 5 

-xyu^ ^^u>^y ^-/u-ey ^^/u^-^/ix, [0 0 8 3] 3SJ!J-t?# S>7yft»i LTfi, ttS^fc 

-/Ry^/^-f/K ^uy^yn^u^y^ ^^y-yb^, t7 h— yH«, T= y ^3B* ifSr*-f-« 

^^ X ^r/K yptVy^y^^yyfyux-r 40 T y -/u-t> b< y ;U7 ; 0iJxtf XT'?— 

yU N 7°p e D u>^y n^-zix^y T'fyux- ^/u, >>7d 7)^ U7xy-/ul, t7 h— fnuhyry 

fc°u^>/y n-^yyfyux^K h V i/y^ -/bcoj: 9 p ilft ^, 7 y y f y M ; 

■trv 1 — xf i/y^y yu^-y yfyux- ^yUTir 4f<^ «t b y y ^ vSfe^f ; ^ -yuy ^ vftfl., h 

"7— h, h y xf uy ^y n-yu^ y y f /ux-f/u, y y^=-ju^ # >-?fe£k *f yry^^j;^^^ 

^y ^-yu^ey 7xx^x- ^yu) , (0iJ^tf. S^fif ; vv?=f • v^=^ft<s|-4<!f S-#ft* -5 r. t 

^T^>, N-y *f->v*/=-$ J— yUT^ N-^c^/U [0 0 8 4] r. tb b ^#Jfe»tt. ^ d 7 ^- 

*s=.9/~- /U7-;y, --e/U7^y>, N-^-^yU^-y^y 50 giLT^T^xn- y7y<0#feS:Mt5tOT 



(15)^2 0 0 3- 4 9 1 0 0 ( P 2 0 0 3 - 4 9 1 0 0 A) 

27 28 

7/M^l5^\ ^^>77 ^^Wf££*ff<5 r (WlifJ, S^t^:/, X 

^^xyHES*fttt, tfria-f y htSMM^C^ io [0 0 8 8] 3£«pff±irK«tbtt-5-f v^SSJlteitt, 

»J6=«— MR, Mitf»H¥8-1 6 9 1 7 2^ L < * fife«»i:LtH:, RR*;Uv/^ 

$8, (s]8-2769 3^ffi, (^2-2 7 6 6 7 0^ A, #;ty ^, ^/l^, * , S«±. ^fifi/ 

«L 1^)7-27678 P9-3 2 3 4 7 5f y # , S»7/i/^^?^, 

#MBg6 2- 2 3 8 7 8 3^$R. #fHj^P 1 0- *>9-*>, zkBMtT/uS = * A, T/US-*\ y hsK^ if 

1 5 3 9 8 9^$R % 11 0-2 1 7 4 7 3 #4*«L IB k Wt*^ U «E**/^->^A, ZLIfMt^ 

1 0- 2 3 5 9 9 5#^a, mi 0-3 3 7 9 4 7^ >\ SlMfcffitt, «Kffi»^efe&««*5K 

ft, ^JlO-21759 f^JlO-33794 t:°^V > K U /M5tf*^ >- K S?KWJII, * =7 =• 

[0 0 8 6] ir4ft«:»j«-f«BRJ^ *Wtt^W*ttS:# fta«*ffiK: ±oT»&jh, 

fc, «t?*>o"Cfc. ^^clRl^p-efcoTtct < . U/c^o [0 0 8 9] -Yy^^i^t^ti^*^^- 

Ltftfflttti^o Aft^J-Jl, ^12000-363090 if ^ if^^V. > ^ fyl^t — ^ , t K 
t§\ |rJ2000-315231-^-, [^2000-354380-^h [WJ2000-34394 30 u 3r '>xf/l/t/UP — ^ , tf? ]) fc^/Ufci y K>\ aK y 

4-§% 1^)2000-268952 -g\ f^) 2000-299465 [WJ2000-2973 T/l^ U'^^^rlM' K\ V T/U^r l/Vt^f>f KSS* 

[0 0 8 7] J^Tf-, *36W<^»rv^S:ffii^T>r^^^ ^ Q rft&<0*H:'M fi#3feXti 2 ffiJ£Jl_bfJfffl b 

*t*3t«P*(i, LBKP. NBKPf^vuy, G t^^7/^ -/MWC^f -Y^SSJi 

P. PGW, RMP, TMP. CTMP, CMP, CG ^»*IHitt«)jfeT?#aiT**>5o -O'^SSSfi, jfiM 

p^<d«/^^, di p*io*«^^^b*5, t57kttte*a«>«6«^aasffl, b*^jw, »3tettiRi±)H, 

^tf^ij, ^7^^^iJ, tt*J«Sftffl^SR*P»]S:iR-&L, [0 0 9 0] -O^SSa^J-SSSilP-f-aJiftSiJtt, ^Ki 

n»»^««o#asi«-c?»ig$nfct>^ ftsixx^sr t^»*u^ 0 ^^fcfei^tt, ^y^— 

7^f^7f/^y- h^O^-rtt^fooTfc J: < , 3t fflBS4 8-2 8 3 2 5t, 1^)5 4- 74 4 3 0 

^{^(Dl¥^fi 1 0-2 5 0/im, W1k\Z 10~250g fW)54-124726-^, fi)5 5- 2 2 7 6 6^ 

/m 2 a*H£U\, 3tfiFfls:«wtt, -?:<7)^^^ ^15 5- 1 4 2 3 3 9^ ^J60-2385 |r] 6 

X^y^a— HBSrKWTt 7V7 P y t ^Ky 0- 2 3 8 5 1 ^, g)6 0-2 3 8 5 2f, W\ 6 0 - 2 

t'^UT/U^-yl/f t't>f X/U^^y^-n- hi 3 8 5 3^ fp) 6 0 - 5 7 8 3 6 -5§\ 1^)6 0-6 0 6 4 

SrfS^Ttf^, << ^^g^JBXW^y ^ hflSrKttT 3-§-, IpJ 6 0 — 1 1 8 8 34f, ID6 0- 1 2 2 9 4 0 

fcctt^o 3E^3t^tfi-«, uyy- , TG'Jo \y 50 RI6 0- 1 2 2 9 4 B6 0-] 2 2 9 4 2 
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-J§\ JpI60-235134^, 1-16 12 3 6 

■5§-<£>#^$K, *S#ff 2 4 8 4 4 3 0^ (^2 5 4 8 5 
6 4^ 1^)3 1 4 8 0 6 1 ^ ^]3 3 0 9 6 9 0f, |WJ 
4115124^ ^14 1 2 4 3 8 6^ [^14 1 938 

0 0^ 04 2 7 3 8 5.3^ [s]4 2 8 2 3 0 5^, |5) 
4 4 5 0 2 2 4 J %-<D&Wmmz : BM&tbZ>o #&f!¥l - 

1 6 1 2 3 6 2 12 — 215 H^fS«c^^° y ^ 

[0091] »zMt#ltt* Bf»^»*'fb^^r«i-e*> 9 . 

T S >-^t: 0 ^ nyut h* v >\ d*y:t^uws>\ y 
r^y^My, y ^ f ;Uy 7 y /U7 y ^ A ^ n 7 

ytfVT^ WU7^ y^fc^ pyut Ky V^ifS^fc 

±am»\zM iti-15 b < . #(13- 

l 0fi%X*fc5r fctfSjSF* bt\ 
[0 0 9 2] H3tttiS]±»J t Ltli, ffitttSfth BMfcffi 

[0093] l^ffiffittSJji, ^fiJgS5"b *JSittafcft#L 

ffigttffl^ov^Ttt, 4*HBB6 2- 1 7 34 6 [rI 
6 2- 1 8 3 4 5 7#^«-^«JC|a*35S*>a o 

7j\sjrvik^m*. »7M4^*5r fca*#*bv\, W# 

*ffc-&*»JB E7yftxf l/yj»||g) *s^3= 

0 5 3^- (fg8~l 7*) . #MBS6 1 -2 0 9 9 4 
■J§\ |H]6 2 - 1 3 5 8 2 6^#^(Iffif ^fe§ 0 ^ 

*tt?BL ffiififflk JtePK Sbt*&*k KJBffl, 
pHBISHRk ▼yHI, RI»»I*3»s*if feixs. i*h 
y^^i(illTt)2iTt)ci:t\ 
[0 0 9 4] iE^&t> + l5^7^yUA{cfi, — 
hJi£:Ktt<5::fc ccoS^^o-sjtg^^^ b 

Til, Sfeffi^k . -t<o<fi<0/S#tfs#*:f 

A, ^^-yy, ^A-y\ M^/i^y^, ii^y^ 
A, ZJgft^y 7 ^ SMfcMft, fiSffcffifth 

^v*yw k ii7^^?A, Ny?±, 
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^A->y#, 3D>f^U7/^t, £i-<— t<4 h x ?K 

V. -^;y u^y-tr/K K*»J!g, * 5 5 >»JIB*<0*r 
[0 0 9 5] y^^n — hJBK**£n*zM4'M >^ 

y;-/^W>Jt^/u7/^-/K fV/y, 

[0 0 9 6] -f^^y MES^KXt^HS^^-f A-Aco 

ft«*ttBfefiOBW7?ffiffl*ixa« jKy-^— fry?* 
Col ^Tli. #P^Bg 62-245258^-. I^J 6 2 — 1 
3 1 6 6 4 8^, [^16 2- 1 1 0 0 6 6 ^-^#^$8}w|E 

*6*s*s. ^7^te»ia*35stei^ (4ot^) ^y 

30 ^APbTt, /^*Wit-t"SCi:^"e#5 0 

[0 0 9 7] *%£W<n4Zs?\^ s(>??J=r.y h(DUm 

br. McHj±^mm\,x^ ^\±t^^it^^m^ >^ 

[0 0 9 8] 

[^5s^j] eat, ^mw&mMmizm^zMr&mzm.w 

CHJfiW i ] 

so bft*sb i ^fbb«» bfca, w-mmo. s » m. ies 
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[0 10 0] (BftfESXtJ^ffi) ^>^ffiA-L*ffl 
V^T, ^>^^rr.^y h^y (PM- 7 0 0 C, ir 

*h^u— K) KiEffcSrfBSLfco mhtitzMm^^^ 
feffii:o^t(j:, gSCTSg, &&RTf^&(D 3 ^pg 

[0101] Tt^tti-oi^Tte. mmisfcmikcDmm 

Sac i £PJ5feL7U£, (7h7^ 
C. 16 5) £r/8l^T. m\m^*± / >Jt ( 8 77 5 ^f/U 

( I (Ci-Cf) /Ci} xio 0%) £»ffiU f¥ 

ffiL7c e mmm&tefcfttm&m- (x-r i t e 3 1 oh 



*R) S:ffl^-Cil3lLfc, 



9K4&I5 
2jC»8B 



10 1.5, &l>*2. 0^3^-Cffl^b7t o 



R»»«35S 1 . 



jj^^s o%^_hco^^o, 2&&8 o%^m<Dm 

[0 10 2] M^y^Ty^tei^o^Tte, IB® L-tzWLIk 
(DMikZ:. *y>j?*m^0. 5 ppm{^$tl/c 

HH^Tt^Stt^ftff (X-Rite310TR) SrJfl 
^TSJ^eU &m?$tfmt LTf?ffib7t 0 HufERat 
1,1. 5,&t>*2. 0(O3^Tffl^b7t o sKy 
? *lft(DJry^M*mm±. APPLICSSt/^ 
— (^f>:OZG-EM-0 1) &-ffl^T|£ 

SL7t 0 r^ooss^t>fe^a#*^7 o%^±^m^ 

SrCX lXfi2^7 0%*«^A, ^WMT7 0 
%*7rf§co4§^£'X t IT, HSl^TWfflLTto 
[0 10 3] 
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[0 10 6] §t6 J^-TJ: 5f-. #*93*vf ^ffiA'- 
H^&w&nfc^ifv^iBfctt^ ittt-f 

[0 10 7] 5E^, -Y^KA-Hiffl^t, >(>?is 
xyh/yy*- (PM-700C, t-f^-x/yy 

(«) fit) icj;<9, ^-/^77>f>iffl*R« (MJ 
A4S3P, ir-T^^^yv («) fit) fzjffifft&lE® 
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